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1.1. Architectural concept 
7KHQHZIRRWEULGJH³6SODYDUVNDEUY´LVVHWLQWKHHQYLURQPHQWUXOHGE\FRQWH[WRIOLPLWDWLRQVZKLFKGHPDQGHGD
FOHDUDUFKLWHFWXUDOUHVSRQVH7KHORFDWLRQRQWKHVRXWKHGJHRI&HOMHKLVWRULFDOFLW\FHQWHULVPRVWO\GHILQHGE\WKH
6DYLQMD 5LYHU 7KH ZLGWK RI WKH ULYHU GLFWDWHG WKH OHQJWK RI WKH PDLQ VSDQ ZKLOH WKH KHLJKW RI WKH EULGJH ZDV
FRQGLWLRQHGE\WKHIORRGZDWHUOHYHOFOHDUDQFH$SRSXODUSXEOLFSHGHVWULDQSURPHQDGHLVORFDWHGRQWKHOHIWULYHU
EDQN7KH&LW\3DUNSURWHFWHGDVODQGVFDSHKHULWDJHLVRQWKHULJKWVLGHRIWKHULYHUVHSDUDWHGIURPLWE\WKHORFDO
URDG ± 3DUWL]DQVND FHVWD 7KH ZKROH VLWH LV SDUW RI DQ H[WHQVLYH DUFKHRORJLFDO DUHD +LVWRULFDO EXLOGLQJV DQG
PRQXPHQWVGHILQHDYLVXDOO\SOHDVDQWFLW\VFDSHZKLFKFDQEHREVHUYHGIURPWKHVLWH
7KHWHDPRIDUFKLWHFWV OHGE\SURIPDJ3HWHU*DEULMHOþLþUHVSRQGHGWRWKRVHOLPLWDWLRQVZLWKDOLJKWO\WHQVHG
VWHHO JLUGHU EULGJHZLWK D YDULDEOH FURVVVHFWLRQ 7KH FRQVWUXFWLRQZDV IRUPHG LQWR D VKDOORZ DUFZLWKPD[LPDO
WDQJHQWLDOLQFOLQDWLRQRISHUFHQWZKLFKFURVVHVWKHULYHULQDVLQJOHVSDQFRQWLQXHVRYHUWKHURDGDQGGHVFHQGVLQD






PDW WKH DSH[SRLQW RI WKH EULGJH ,W JUDGXDOO\ EHFRPHV WKLQQHUXQWLO LWV PKLJK FRQVWUXFWLRQGHVFHQGV
WRZDUGVWKHULJKWEDQN
ED
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7KHVXSSRUWVRIWKHEULGJHFRQVWUXFWLRQRQWKHULJKWEDQNDUHORFDWHGRQERWKVLGHVRI3DUWL]DQVND6WUHHW7KH\DUH
LQWHJUDWHG LQWR WKH VXSSRUWLQJZDOOV RQ ERWK VLGHV RI WKH ORFDO URDG ZKLFKZDV GHYLDWHG EHORZ WKH VXUURXQGLQJ
WHUUDLQ 7KH OHQJWK RI WKH GHYLDWLRQ LV  P DQG LW VHFXUHV WKH FOHDUDQFH RI  P XQGHU WKH EULGJH 7KH
LQWHUPHGLDWHVXSSRUWVLQWKHSDUNDUHWKLQFROXPQVZLWKFLUFXODUFURVVVHFWLRQV7KHEULGJHGHFNLVSODFHGDERYHWKH
H[LVWLQJSHGHVWULDQSDWKLQWKHSDUNVHFXULQJWKHPLQLPXPFOHDUDQFHRIP7KHZLGWKRIWKHFRQFUHWHEULGJH
GHFN LV QRQYDULDEOH DQG VWDQGV DW P LQ WKHZKROH P OHQJWK RI WKH EULGJH7KH GHFN LV IHQFHGE\ D
WUDQVSDUHQW SDUDSHW PDGH RI WKLQ VWDLQOHVV VWHHO FDEOHV WHQVLRQHG RYHU LQZDUG LQFOLQHG SRVWV $ VHDPOHVV /('
OLJKWLQJLVLQVWDOOHGLQWKHKDQGOHRIWKHSDUDSHW
$OO VWUXFWXUDODQGQRQVWUXFWXUDO HOHPHQWVRI WKHEULGJHDSSHDU LQEULJKW FRORUV DQGDUHFKRVHQ WRHPSKDVL]HD








2.1. Left bank foundations 
7KH DEXWPHQW RQ WKH OHIW EDQNRI WKH ULYHU FRQVLVWV RI DPDVVLYH UHLQIRUFHG FRQFUHWHEORFN VXSSRUWHGE\ ILYH
ERUHGSLOHV7KHGLPHQVLRQVRIWKHPDVVLYHUHLQIRUFHGFRQFUHWHEORFNDUHP[PLQSODQWKHWKLFNQHVVRI
WKHEORFNLVP7KHEULGJHFRQVWUXFWLRQLVIL[HGWRWKHFRQFUHWHEORFNZLWK0DQFKRUV7KHFRQFUHWHEORFNLV
VXSSRUWHG E\ ILYH SLOHV GXH WR WKH ODUJHPRPHQW LQWURGXFHG LQWR WKH IRXQGDWLRQ E\ WKH UHDFWLRQV RI WKH EHDULQJ
VWUXFWXUH7KHSLOHVDUHPLQOHQJWKDQGPLQGLDPHWHU7KH\DUHGULOOHGPLQWRWKHFRPSDFWOD\HURI
WKH VRLO 7KH IURQW WZR SLOHV DUH ORDGHG LQ FRPSUHVVLRQ WKH EDFN WKUHH SLOHV DUH ORDGHG LQ WHQVLRQ DQG SUHYHQW
RYHUWXUQLQJRIWKHIRXQGDWLRQ2QWRSWKHWHQVLRQSLOHVDUHFRQQHFWHGZLWKWKHUHLQIRUFHGFRQFUHWHJLUGHU7KHSLOHV
DQGWKHEORFNDUHPDGHRIFODVV&FRQFUHWHDQGUHLQIRUFHGZLWKULEEHGUHEDU6E
2.2. Right bank foundations, road deviation and storm sewer system 
7KHDEXWPHQWRQWKHULJKWEDQNRIWKHULYHUDOORZVWKHORFDOURDGWRSDVVXQGHUWKHEULGJHDQGLVIRRWHGRQDSODWH
W\SH IRXQGDWLRQ7KH DEXWPHQW RQ WKH ULJKW EDQN FRQVLVWV RI WZR UHFWDQJXODU UHLQIRUFHG FRQFUHWH FROXPQVZLWK D
YDULDEOH FURVVVHFWLRQ 7KH FURVVVHFWLRQ KDV D FRQVWDQWZLGWKRI PZLWK WKLFNQHVV RI WKH FROXPQV YDU\LQJ
EHWZHHQPRQWKHERWWRPDQGPRQ WRS7KHKHLJKWRI WKHFRQFUHWHFROXPQVLVP7KHQHDUZDWHU






P7KH ORZHULQJRI WKHHOHYDWLRQ LVVXSSRUWHGE\D UHWDLQLQJVWUXFWXUHXSDQGGRZQVWUHDPRI WKH ULJKWEDQN
IRXQGDWLRQ7KHUHWDLQLQJVWUXFWXUHFRQVLVWVRIWZRUHLQIRUFHGFRQFUHWHUHWDLQLQJZDOOVRQHRQHDFKVLGHRIWKHURDG
DQG RI D UHLQIRUFHG FRQFUHWH SODWH FRQQHFWLQJ WKH ZDOOV 7KH UHWDLQLQJ VWUXFWXUH LV FRQVWUXFWHG RI & FODVV
FRQFUHWHZLWK6EUHEDUUHLQIRUFHPHQW












2.3. Concrete slab 









7KHIRRWEULGJHZDVGHVLJQHGDVDFRPSRVLWHVWHHOFRQFUHWHVWUXFWXUH,W LVFRPSRVHGRI WZRPDLQSDUWV WKDWDUH
VHSDUDWHGE\DQH[SDQVLRQMRLQW7KHILUVWSDUWLVWKHPORQJEULGJHFRQVWUXFWLRQRYHUWKH6DYLQMD5LYHUWKHORFDO
D E







3.1. Bridge construction 
7KHEULGJHFRQVWUXFWLRQLVGHVLJQHGDVDFRQWLQXRXVFRPSRVLWHJLUGHUDFURVVWKUHHVSDQV7KHPDLQVSDQLVP
ORQJDQGFURVVHVWKH6DYLQMD5LYHU$QDGGLWLRQDOPORQJVSDQFURVVHVWKHORFDOURDGDQGFRQWLQXHVPWRWKH














7KHEULGJHFRQVWUXFWLRQRQ WKH OHIWEDQNRI WKH ULYHU LV LQFRUSRUDWHG LQWR WKHPDVVLYHFRQFUHWHEORFN WKDW LV
VXSSRUWHGE\ ILYHERUHGSLOHV9HUWLFDO WHQVLRQ DQG FRPSUHVVLYH UHDFWLRQVRQ WKH FRQFUHWHEORFNDFW DV D IRUFH













DQGJOREDO VWDELOL]DWLRQ ,Q WKH DUHDVZLWK ORZ FURVVVHFWLRQKHLJKW SODWHV LQ XSSHU IODQJH DUH DOVR XVHG DV D ORVW
IRUPZRUNIRUWKHFRQFUHWHVODE7KHXSSHUVWHHOIODQJHKDVDFRQVWDQWZLGWKRIPWKHZLGWKRIWKHORZHUIODQJH
YDULHV DORQJ WKH IRRWEULGJH DQG LVZLGHVWZKHUH WKH KHLJKW RI WKH FURVVVHFWLRQ LV ORZHVW QHDU DEXWPHQWV 3ODWH





VHFWLRQ EHFRPHV LPSRVVLEOH WR EH IDEULFDWHG 7KH KHLJKW RI WKH FURVVVHFWLRQ LV IXUWKHU UHGXFHG WRZDUGV WKH
H[SDQVLRQMRLQWZKHUH LW LVUHGXFHG WRP7KDW LVZK\ WKHXSSHUIODQJHRI WKHFURVVVHFWLRQKDVEHHQRPLWWHG
EHWZHHQWKHVHFRQGFRQFUHWHFROXPQDQGWKHH[SDQVLRQMRLQWDQGWKHFURVVVHFWLRQW\SHLVFKDQJHGIURPWUDSH]RLGDO
WRWKH8VKDSHGRQH7KH8VKDSHGFURVVVHFWLRQLVFRPSRVHGRIDERWWRPIODQJHDQGWZRZHEV,QVWHDGRIWKHXSSHU




WKH VHFRQG FROXPQ 7KH ORZHU IODQJH LV ORQJLWXGLQDOO\ VWLIIHQHG ZLWK  [ ò ,3(  (YHU\  P WUDQVYHUVH
VWLIIHQHUVRIò,3(DUHDGGHG$IWHUWKHDVVHPEO\RIWKHVWHHOJLUGHUWKH8VKDSHGFURVVVHFWLRQZDVILOOHGZLWK







130   Gregor Gruden et al. /  Procedia Engineering  156 ( 2016 )  124 – 131 
7KHVWHHOJLUGHUDQG WKHFRQFUHWHVODEDUHFRQQHFWHGZLWKĭPPVWXGVVKHDUFRQQHFWRUV6WXGZHOGLQJZDV
GRQHLQDZRUNVKRS&RPSRVLWHVWHHOFRQFUHWHVWUXFWXUHEHKDYLRUZDVDFKLHYHGZLWKWKHVKHDUFRQQHFWRUV
3.2. Spiral ramp 
7KHVSLUDOUDPSGHVFHQGVIURPWKHOHYHORIWKHGHFNRIWKHEULGJHFRQVWUXFWLRQDWWKHH[SDQVLRQMRLQWWRWKHJURXQG
OHYHO LQ WKH&LW\ 3DUN ,WZDV GHVLJQHG DV D FRPSRVLWH VWHHOFRQFUHWH JLUGHU RQ VOHQGHU VWHHO FROXPQV 7KH VSDQV












$W WKH H[SDQVLRQ MRLQW WKH EULGJH FRQVWUXFWLRQ DQG WKH VSLUDO UDPS DUH FRQQHFWHGZLWK WZR SLQ EHDULQJVZLWK
HORQJDWHG KROHV )RXU  PP WKLFN VKHDU SODWHV ZHUH ZHOGHG RQWR WKH ODVW WUDQVYHUVH VWLIIHQHU RQ WKH EULGJH






















SRVLWLRQ IRU ZHOGLQJ $IWHU WKLV WKH PRELOH FUDQHV ZHUH UHPRYHG DQG ZHOGLQJ WRRN SODFH :KHQ ZHOGLQJ ZDV
ILQLVKHG WKH VWHHOJLUGHURQ WKHFRPSUHVVHGFRQFUHWH FROXPQZKLFKZDV VWLOO RQ WKH WHPSRUDU\ZRRGHQ VXSSRUWV
ZDV OLIWHG WR LWV SODFH ZLWK K\GUDXOLF MDFNV 7KH WHPSRUDU\ VXSSRUWV ZHUH UHPRYHG DQG WKH SRW EHDULQJV ZHUH
LQVWDOOHG 7KHQ WKH ODVW VHYHQWK VHJPHQW ZDV ZHOGHG RQWR WKH VWHHO JLUGHU RQ VLWH 7KH VHYHQWK VHJPHQW ZDV
WHPSRUDULO\VXSSRUWHGZLWKDVXEVWUXFWXUHXQWLOLWZDVFRQQHFWHGWRWKHVSLUDOUDPSDWWKHH[SDQVLRQMRLQW




ZHUH IDEULFDWHGZLWK DQ DGGLWLRQDO OHQJWK DGMXVWHGRQ VLWH WR WKHSURSHU OHQJWK DQG WKHQZHOGHGRQWR WKHERWWRP






7KHQHZ5DIWLQJ IRRWEULGJHGRHVQRWFRPSHWHZLWK WKHKLVWRULFDO VN\OLQHRI&HOMH2Q WKHFRQWUDU\ WKHEULGJH
XSJUDGHVLW:KLOHLQWURGXFLQJQHZVSDWLDOSRVVLELOLWLHVDQGRIIHULQJHYHUFKDQJLQJYLVXDOH[SHULHQFHZKLFKGHULYHV
IURPLWVLQQRYDWLYHSDUDPHWULFGHVLJQLWEHFRPHVDQHZFLW\LFRQ:LWKWHFKQLFDOVROXWLRQVWKHSURMHFWJRDOVKDYH
EHHQDFKLHYHGWKHIRRWEULGJHFRQWULEXWHVWRWUDIILFDQGSHGHVWULDQVDIHW\DQGSUHYHQWVIORRGLQJ7KDWLWLVZK\WKH
QHZIRRWEULGJHLVZLWKRXWGRXEWDJUHDWDVVHWIRUWKHFLW\RI&HOMH

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